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Description 

This invention relates inter alia to compositions 
for the stimulation of tear secretion with topically 
applied gastrointestinal hormones and/or biologi- 
cally active peptides which activate the vasoactive 
intestinal peptide (VIP) receptors of lacrimal gland 
tissue. There are numerous situations where it is 
desirable to increase the amount and/or to modify 
the nature of tear fluid produced by the eye. Illus- 
trative instances include the treatment of a spec- 
trum of dry eye disorders including, but not limited 
to, keratoconjunctivitis sicca, age-related dry eye, 
Stevens-Johnson syndrome, ocular cicatricial pem- 
phigoid, blepharitis, neurotrophic ocular surface 
disease, and corneal exposure, (n addition, patients 
who wear contact lenses may have sub-optimal 
rates of tear production for optima] contact lens 
wear. Increased tear production is likely to increase 
eye comfort and contact lens comfort and improve 
contact lens wear. These patients will therefore 
benefit from agents that increase tear production. 

Many different agents have been found to stim- 
ulate fluid secretion in the pancreas. Study of the 
pancreas has defined a spectrum of potential re- 
ceptors by which agents may be capable of stimu- 
lating as well as modifying fluid secretion in other 
exocrine glands. These receptors have been re- 
viewed by Gardner and Jensen, in the American 
Journal of Physiology 238:G63-G66, 1980. These 
receptors in the pancreas, named by any one of 
several agents that activate them, have been des- 
ignated (1) Cholinergic (2) Cholecystokinin (CCK) 
(3) Bombesin (4) Physalaemin (5) Vasoactive Intes- 
tinal Peptide (VIP) and (6) Cholera Toxin. It is 
common to be able to add or delete a portion of 
the amino-acid chain or even produce small modi- 
fications of some of the amino acid sequences and 
still have hormones or peptides that interact with 
the same receptor class. Therefore, precursors, 
derivatives or fragments of these agents may also 
effectively activate the receptors to stimulate fluid 
secretion. 

In the cat, it is known that VIP is contained in 
the parenchyma of the lacrimal gland and in the 
cholinergic sphenopalantine ganglion, but its role, if 
any, in these locations has been unknown 
(Johansson and Lundberg, Neuroscience 6:847, 
1981; Uddman et al, Invest Opthlamol Vis Sci. 
19:878, 1980). VIP has also been found in the 
parenchyma of the rat exorbital lacrimal gland and 
has been found to stimulate protein secretion in 
vitro (Dartt et al, Am J Physio 247:G502, 1984)] 
Stolze and Sommer (International Tear Film Sym- 
posium, 1984, Lubbock, Texas) demonstrated that 
VIP administered intravenously to rabbits can stim- 
ulate main (orbital) lacrimal gland secretion. 

What is needed are agents which will stimulate 



tear secretion by topical administration to the ocu- 
lar surface. A topical mode of administration has 
several advantages. It eliminates the need for injec- 
tions in patients with dry eye disorders, thereby 

5 decreasing systemic effects, cost of therapy, and 
the amount of drug needed. 

Accordingly, it is an object of this invention to 
provide an improved agent for topical application to 
improve eye comfort It is another object of the 

10 present invention to provide an improved agent for 
topical application to enhance contact lens wear 
and comfort. 

The present invention provides the use of a 
compound which activates vasoactive intestinal 

75 peptide receptors of accessory lacrimal glands and 
is selected from the group consisting of vasoactive 
intestinal peptide, secretin and glucagon and their 
active precursors, derivatives, analogues and frag- 
ments, for the manufacture of a medicament for 

20 stimulating tear fluid secretion in humans and other 
animals when administered topicaHy to the ocular 
surface. The invention is useful in the treatment of 
dry eye disorders and facilitates the treatment of 
dry eye disorders by eliminating the need for injec- 

25 tions. 

A preparation has also teen discovered which 
when applied topically stimulates- lacrimal gland 
secretion. The preparation contains at least one 
compound which activates vasoactive intestinal 

30 peptide receptors of the lacrimal gland tissue and 
is selected from the group consisting of vasoactive 
intestinal peptide, secretin and glucagon and their 
active precursors, derivatives, analogues and frag- 
ments. It may also contain a physiologically com- 

35 patible vehicle and may also contain an ophthalmic 
preservative. These compounds may be used 
alone or in combination with one another. 

Several modes of topical administration may 
be used in the practice of the invention. For exam- 

40 pie, the compounds can be administered topically 
to the eye as a drop, or within ointments, gels, or 
liposomes. Further, the compounds can be infused 
into the tear film by means of a pump-catheter 
system. In other embodiments the compounds are 

45 attached to and/or incorporated into contact lenses 
or contained within or carried by continuous or 
other selective-release devices including mem- 
branes. 

The development of agents effective in stimu- 
so lating lacrimal secretion when applied topically to 
the eye is unexpected for several reasons. First, 
the main lacrimal gland is not exposed to the 
surface of the eye; rather, it lies separated from the 
ocular surface by a relatively great diffusion dis- 
ss tance. The main lacrimal gland is connected to the 
surface only through a series of microscopic ducts. 
Therefore, while drugs injected vascularly can 
reach the main lacrimal gland parenchyma, it is 
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unlikely that topical!/ applied drugs will do so. 
Second, although there are microscopic nests of 
accessory lacrimal gland tissue within the con- 
junctiva, one expects that drugs will not penetrate 
the luminal tight junctions of the duct and acinar 
cells to the deep basolateral membranes. It is 
assumed, based on study of the pancreas, that 
receptors which initiate secretion are located in the 
deep basolateral membranes. Third, given that the 
accessory glands are understood to function some- 
what independently from the main lacrimal gland, it 
is deemed unlikely that drugs that stimulate the 
main gland would stimulate the accessory glands 
even if penetration were adequate. 

In the accompanying drawings : 

Figures 1A, 1B, and 1C represent results ob- 
tained from practice of the invention with rabbits. 

Figure 1A is a graph of the osmolality of tear 
samples, as a function of time, taken from a rabbit 
eye treated with 10 ul of buffer solution and, sub- 
sequently, the some eye treated in accordance 
with the invention with 10 ul of buffer solution 
containing 2 x 10~ 8 M VIP. 

Figure 1B is a graph of the osmolality of tear 
samples, as a function of time, taken from a rabbit 
eye treated with 10 ul of buffer solution and, sub- 
sequently, the same eye treated in accordance with 
the invention with 10 ul of buffer solution contain- 
ing 2 x 10~ 7 M VIP. 

Figure 1C is a graph of the osmolality of tear 
samples, as a function of time, taken from a rabbit 
eye treated with 10 ul of buffer solution and, sub- 
sequently, the same eye treated in accordance with 
the invention with 10 ul of buffer solution contain- 
ing 2 x 10"* M VIP. 

Figures 2A, 2B, and 2C represent results ob- 
tained from further practice of the invention with 
rabbits. 

Figure 2A is a graph of the osmolality of tear 
samples, as a function of time, taken from a rabbit 
eye treated with 10 ul of buffer solution and, sub- 
sequently, the same eye treated in accordance with 
the invention with 10 ul of buffer solution contain- 
ing 2 x 1<T 8 M VIP. 

Figure 2B is a graph of the osmolality of tear 
samples, as a function of time, taken from a rabbit 
eye treated with 10 ul of buffer solution and, sub- 
sequently, the same eye treated in accordance with 
the invention with 10 ul of buffer solution contain- 
ing 2 x 10- 7 M VIP. 

Figure 20 is a graph of the osmolality of tear 
samples, as a function of time, taken from a rabbit 
eye treated with 10 ul of buffer solution and, sub- 
sequently, the same eye treated in accordance with 
the invention with 10 ul of buffer solution contain- 
ing 2 x 10"* M VIP. 



Figures 3A and 3B represent results obtained 
from further practice of the invention with rabbits. 

Figure 3A is a graph of the osmolality of tear 
samples, as a function of time, taken from a rabbit 

5 eye treated with 10 ul of buffer solution and. sub- 
sequently, the same eye treated in accordance with 
the invention with 10 ul of buffer solution contain- 
ing 2 x10~ 6 M VIP. 

Figure 3B is a graph of the osmolality of tear 

io samples, as a function of time, taken from a rabbit 
eye treated with 10 ul of buffer solution, followed 
by treatment with 10 ul of buffer solution contain- 
ing 2 x 10"* M CCK, and, subsequently, the same 
eye treated in accordance with the invention with 

75 10 ul of buffer solution containing 2 x 10" 6 M VIP. 
Hgure 4 is a graph of the radioactivity present 
in the tear film, as a function of time, after instilla- 
tion of 10 ul of a radioactive buffer solution, and 
after instillation of 10 ul of a radioactive buffer 

20 solution containing 2 x 10~* M VIP, demonstrating 
the elimination of tracer substance from the tear 
film. 

Figure 5 is a graph of radioactivity present in 
the tear film, as a function of time, after instillation 
25 of 10 ul of a radioactive, buffer solution and 10 ul 
of a radioactive buffer solution containing 2x10"* 
M VIP demonstrating the elimination of tracer sub- 
stance from the tear film. 

Figures 6A, 6B and 6C represent results ob- 
30 tained from further practice of the invention with 
rabbits. 

Figure 6A is a graph of the osmolality of tear 
samples as a function of time taken from a rabbit 
eye treated with 10 ul of buffer solution and the 
35 same eye treated in accordance with the invention 
with 10 ul of buffer solution containing 2 x 10*" 6 M 
glucagon. 

Figure 6B is a graph of the osmolality of tear 
samples, as a function of time, taken from a rabbit 

40 eye treated with 10 ul of buffer solution and. sub- 
sequently, the same eye treated in accordance with 
the invention with 10 ul of buffer solution contain- 
ing 2 x 10" 5 M glucagon. 

Figure 6C is a graph of the osmolality of tear 

45 samples, as a function of time, taken from a rabbit 
eye treated with 10 ul of buffer solution and, sub- 
sequently, the same eye treated in accordance with 
the invention with 10 ul of buffer solution contain- 
ing 2 x1G~* M glucagon. 

so Figures 7A, 7B and 7C represents results ob- 
tained from further practice of the invention with 
rabbits. 

Figure 7A is a graph of the osmolality of tear 
samples, as a function of time, taken from a rabbit 
55 eye treated with 10 ul of buffer solution and, sub- 
sequently, the same eye treated in accordance with 
the invention with 10 ul of buffer solution contain- 
ing 2 x10~ 7 M secretin. 
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Figure 7B is a graph of the osmolality of tear 
samples, as a function of time, taken from a rabbit 
eye treated with 10 ul of buffer solution and, sub- 
sequently, the same eye treated in accordance with 
the invention with 10 ul of buffer solution contain- 
ing 2 x 10"* M secretin. 

Figure 7C is a graph of the osmolality of tear 
samples as a function of time taken from the eye 
treated with 10 ul of buffer solution and the same 
eye treated with 10 ul of buffer solution containing 
2 x 10" 5 M secretin. 

In accordance with the invention, tear secretion 
is stimulated with topically applied compounds of 
the type defined in claim 1 . 

A preparation according to the invention can, 
by way of non-limiting illustration, be applied to the 
eye in animals and humans as a drop or within 
ointments, gels, or liposomes. Further, the corn- 
pounds can be infused into the tear film via a 
pump-catheter system. In other embodiments, the 
compounds can be contained within or carried by 
continuous or other selective-release devices, for 
example, membranes, such as but not limited to 
those used in the Ocusert R system (Alza Corp., 
Palo Alto, CA). They also can be attached to, 
carried by and/or contained within contact lenses 
that are placed on the eye. In general, it is desired 
that the mode of application be such that the 
compound enters the tear film or otherwise makes 
contact with the surface of the eye. 

In vivo examples of the invention were con- 
ducted "on* rabbits with dry eyes. The dry eye 
disorder is created by surgically closing the duct 
that carries fluid from the main lacrimal gland to 
the tear film and surgically removing the nictitans 
and harderian glands. This leaves intact only the 
accessory glands that lie on the ocular surface. 
These rabbits develop increased tear film osmolal- 
ity soon after the operation, a finding that is under- 
stood to be due to decreased tear production, and 
that is characteristic of dry eye. It is recognized 
that results of ophthalmologic tests using rabbits 
has close correlation with humans, and therefore 
the results carry over to humans. 

The effect of topically applied isotonic buffer 
solution with and without VIP on tear film osmolality 
was studied in the dry eye rabbit All test drops 
were ten ul in volume and were applied in each 
case six minutes after the Instillation of pro- 
paracaine, which anesthetizes the surface of the 
eye and prevents reflex tearing. Tear samples were 
taken with a micropipette system, in the manner 
described in the article entitled "Osmolality of Tear 
Microvolumes in Keratoconjunctivitis Sicca", by Gil- 
bard et al. Arch Ophthalmol 96:677, 1978. Osmolal- 
ity was measured by freezing-point depression. 

The following protocol was used for each drop 
tested. Six minutes prior to instillation of the test 



drop proparacaine was instilled. At zero time a tear 
sample was taken for measurement of osmolality. 
At one minute the test drop was instilled. At six and 
at sixteen minutes, tear samples were taken for 

5 osmolality measurements. The procedure for instill- 
ing each test drop is that the drop of buffered 
solution was first instilled in the (fry eye and mea- 
surements were taken followed by a drop of buf- 
fered solution containing VIP. Trie following test 

w drops were instilled: 1) buffer solution, 2) buffer 
solution containing 2 x 10~ 8 M VIP, 3) buffer solu- 
tion, 4) buffer solution containing 2 x 10~ 7 M VIP, 
5) buffer solution, 6) buffer solution containing 2 x 
10"* M VIP. The results are shown in Figures 1A, 

75 1B, and 1C and Figures 2A, 2B, and 2C, where 
Figures 1 and 2 each represent the results ob- 
tained from the same rabbit. 

As shown in Figures 1 and 2, buffer solution 
containing VIP lowers the tear film osmolality more 

20 effectively than buffer solution alone. The Figures 
also indicate that VIP produced a dose-dependent 
decrease in tear film osmolality, and the decrease 
was strikingly more pronounced than the effect of 
buffer alone. This reflects a VIP stimulated dose- , 

25 dependent increase in tear secretion. 

In a similar protocol the effect of topicaHy ap- 
plied CCK on tear secretion was tested. CCK, like 
VIP, had been found to stimulate lacrimal gland 
secretion when administered intra-arterially. CCK 

30 did not lower tear osmolality more effectively than 
a placebo, as shown in Rgure 3B. In the same 
experiment, VIP decreased tear film osmolality 
more effectively than a placebo in one of two trials, 
ft accordingly appears, without apparent reason, 

35 that CCK, unlike VIP, does not stimulate tear secre- 
tion when applied topically to the eye. 

In a separate example, dry eye rabbits were 
studied by examining the rate of elimination of a 
tracer substance technetium, Tc 991 ", as sodium per- 

40 technetate from the tear film. Essentially equivalent 
counts of Tc" m were placed in 10 ul of, in some 
instances, a buffer solution to serve as a control, 
and in other instances, a buffer solution containing 
2 x 10** M VIP. Radioactivity present in the tear 

45 film was measured over contiguous fifteen second 
periods for thirty minutes with a gamma camera, 
and the measurements stored on a computer. The 
following protocol was used: Rabbits were an- 
aesthetized with IM rompun (Registered Trade 

so Mark) and ketamine. At zero time proparacaine was 
applied. At five minutes, the radioactive buffer with 
VIP was instilled in the eye. Radioactivity present 
in the tear film was then recorded as described. 
After thirty minutes, proparacaine was again in- 

55 stilled in the eye and the procedure repeated with 
radioactive buffer alone. As shown in Figure 4, the 
slope of the elimination curve for VIP over the first 
fifteen minutes after drop instillation is markedly 
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steeper than the curve for buffer without VIP (slope 
for first 15 minutes is -1.65 vs -0.82 slope there- 
after). This increased rate of tracer washout is 
understood to be indicative of increased tear secre- 
tion. In a second similar experiment the effect of 
VIP was first tested, and then radioactive buffer 
alone, and then the effect of VIP agairv. As shown 
in Figure 5, the slope of the elimination curves for 
both VIP tests were substantially steeper than for 
radioactive buffer alone, confirming again that topi- 
cally applied VIP stimulates tear secretion. 

In separate experiments, the effect of topically 
applied isotonic buffer solution with or without 
glucagon or secretin on tear film osmolf aty was 
studied in ury rye rabbits. All test drop.* were ten 
ul in volume. Tear osmolality was nieasured one 
minute prior to drop instillation and five and fifteen 
minutes after drop instillation. A drop of buffered 
solution was first instilled in the dry eye and mea- 
surements were taken followed by a drop of buf- 
fered solution containing glucagon or secretin, de- 
pending on the test. 

The effect of topically applied glucagon was 
studied with the instillation of drops in the following 
order: 1) buffer solution, 2> buffer solution contain- 
ing 2 x 10"* M glucagon, 3> buffer solution, 4> 
buffer solution containing 2 x 10"" 5 M glucagon, 5> 
buffer solution, 6) buffer solution containing 2 x 
10"* M glucagon. The results are shown in Figures 
6A, 8B, and 6C, ail of which represent results from 
the same rabbit. As shown in Figure 6, buffer 
solution containing glucagon lowers tear film os- 
molality more effectively than buffer solution alone. 
The figure also indicates that glucagon produces a 
dose-dependent decrease in tear film osmolality 
and the decrease is more pronounced than the 
effect of buffer alone. This reflects a glucagon 
stimulated dose-dependent increase in tear secre- 
tion. 

The effect of topically applied secretin was 
studied with the instillation of drops in the following 
order 1) buffer solution, 2) buffer solution contain- 
ing 2 x 10~ 7 M secretin, 3) buffer solution, 4) buffer 
solution containing 2 x 10""* M secretin, 5) buffer 
solution, 6) buffer solution containing 2 x 10 -5 M 
secretin. The results are shown in Figures 7A, 7B 
and 7C, all of which represents results from the 
same rabbit. As shown in Figure 7, buffer solution 
containing secretin lowers tear film osmolality more 
effectively than buffer solution alone. The Figure 
also indicates that secretin produces a dose-de- 
pendent decrease in tear film osmolality and the 
decrease is more pronounced than the effect of 
buffer alone. This reflects a secretin stimulated 
dose-dependent increase in tear secretion. 

Further in accordance with the invention, a 
tear-stimulation preparation is made by combining 
a compound as defined in claim 1 with an appro- 



priate preservative. The preparation may also con- 
tain a physiologically compatible ophthalmic ve- 
hicle as those skilled in the art can select using 
conventional criteria. The vehicles may be selected 

5 from the known ophthalmic vehicles which include 
but are not limited to polyethers such as polyethyl- 
ene glycol, polyvinyls such as polyvinyl alcohol 
and povidone, cellulose derivatives such* as methyl- 
cellulose and hydrt^ypropyl methylcellulose. petro- 

io !eum derivatives such as mineral oil and white 
petrolatum, animal fats such as lanolin, vegetable 
fats such as peanut oil, polymers of acrylic acid 
such as carboxypolymethylene gel. polysac- 
charides such as dextrans, and 

is glycosaminoglycans such as sodium hyaluronate 
anl salts such as sodium chloride and potassium 
chloride. One preferred vehicle is the non-toxic 
ophthalmic preparation with has the following com- 
position: 22.0 to 43.0 mmol/l of potassium; 29.0 to 

20 50.0 mmol/l of bicarbonate; 130.0 to 140.0 mmol/l 
of sodium; and 118.0 to 136.5 mmol/l of chloride. 

Preferred preservatives are physiologically 
compatible and do not inactivate the hormone or 
peptide. Preservatives include but are not limited to 

25 alcohols such as chlorobutanol, though other ap- 
propriate preservatives known to those skilled in 
the art may be used. As known, glucagan requires 
the additives glycerin and lactose to render it solu- 
ble. 

30 

Claims 

Claims for the following Contracting States: 
BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

35 1- Use of a compound which activates vasoactive 
intestinal peptide receptors of accessory 
lacrimal glands and is selected from the group 
consisting of vasoactive intestinal peptide, 
secretin and glucagon and their active precur- 

40 sors, derivatives, analogues and fragments, for 
the manufacture of a medicament for stimulat- 
ing tear fluid secretion in humans and other 
animals when administered topically to the 
ocular surface. 

45 

2. The use according to claim 1, wherein said 
medicament (a) is adapted for infusion of the 
compound into the tear film by means of a 
pump-catheter system; or (b) is a selective- 

50 release device for contacting said ocular sur- 
face with the compound; or (c) comprises said 
compound in association with contact lenses; 
or (d) comprises drops, or a gel, ointment or 
liposome containing said compound. 

55 

3. A Pharmaceutical preparation comprising an 
ophthalmic preservative and at least one com- 
pound which activates vasoactive intestinal 
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peptide receptors of accessory lacrimal glands 
and is selected from the group consisting of 
vasoactive intestinal peptide, secretin and 
glucagon and their active precursors, deriva- 
tives, analogues and fragments. 

4. A preparation according to claim 3 further 
comprising a physiologically compatible oph- 
thalmic vehicle, for example any of potyethers, 
polyvinyls, cellulose derivatives, petroleum de- 
rivatives, polymers of acrylic acid, animal fats, 
vegetable fats, glycosamino glycans, and poly- 
saccharides. 

a A preparation according to claim 3, wherein 
said compound is vasoactive intestinal peptide, 
and said preservative comprises chlorobutanol, 
and the preparation further comprises a phys- 
iologically compatible ophthalmic vehicle com- 
prising from 22.0 to 43.0 mmol/l of potassium; 
from 29.0 to 50.0 mmol/l of bicarbonate; from 
130.0 to 140.0 mmol/l of sodium; and from 
11 8.0 to 136.5 mmol/l of chloride. 

6. A preparation adapted for only topical ophthal- 
mic administration to the exclusion of oral and 
injectable administration, which composition 
comprises at least one compound which ac- 
tivates vasoactive intestinal peptide receptors 
of accessory lacrimal glands and is selected 
from the group consisting of vasoactive intes- 
tinal peptide, secretin and glucagon and their 
active precursors, derivatives, analogues and 
fragments; and an ophthalmicaliy acceptable 
carrier therefor. 

7. A preparation according to claim 6 in the form 
of a gel, ointment, liposome, drops, solution for 
infusion by means of a pump-catheter, a 
selective-release device, or a contact lens car- 
rying said compound. 

8. A preparation according to claim 3 wherein the 
preservative is an alcohol. 

9. A preparation according to claim 8 wherein the 
alcohol is chlorobutanol. 

10. A preparation according to claim 4 wherein the 
vehicle is the cellulose derivative methyl cel- 
lulose or hydroxypropyl cellulose. 

Claims for the following Contracting State: AT 

1. A method of preparing a pharmaceutical prep- 
aration comprising an ophthalmic preservative 
and at least one compound which activates 
vasoactive intestinal peptide receptors of ac- 



cessory lacrimal glands and is selected from 
the group consisting of vasoactive intestinal 
peptide, secretin and glucagon and their active 
precursors, derivatives, analogues and frag- 
5 merits; which method comprises bringing the 

compound into association with the ophthalmic 
preservative, and an ophthalmologically ac- 
ceptable carrier. 

io 2. A method according to claim 1 wherein the 
preparation further comprises a physiologically 
compatible ophthalmic vehicle, for example 
any of polyethers, polyvinyls, cellulose deriva- 
tives, petroleum derivatives, polymers of acryl- 

15 ic acid, animal fats, vegetable fats, 
glycosamino glycans, and polysaccharides. 

3. A method according to claim 1, wherein said 
compound is vasoactive intestinal peptide, and 

20 said preservative comprises chlorobutanol, and 
the preparation further comprises a physiologi- 
cally compatible ophthalmic vehicle comprising 
from 22.0 to 43.0 mmoi/l of potassium; from 
29.0 to 50.0 mmol/l of bicarbonate; from 130.0 

25 to 140.0 mmoW of sodium; and from 118.0 to 

136.5 mmoW of chloride. 

4. A method of preparing a preparation adapted 
for only topical ophthalmic administration to 

30 the exclusion of oral and injectable administra- 
tion, which composition comprises at least one 
compound which activates vasoactive intestinal 
peptide receptors of accessory lacrimal glands 
and is selected from the group consisting of 

36 vasoactive intestinal peptide, secretin and 
glucagon and their active precursors, deriva- 
tives, analogues and fragments; and an oph- 
thalmicaliy acceptable carrier therefor, which 
method comprises bringing the compound into 

40 association with the ophthalmicaliy acceptable 
carrier. 

5. A method according to claim 4 wherein the 
preparation is in the form of a gel, ointment, 

45 liposome, drops, solution for infusion by means 

of a pump-catheter, a selective-release device, 
or a contact lens carrying said compound. 

6. A method according to claim 1 wherein the 
so preservative is an alcohol. 

7. A method according to claim 6 wherein the 
alcohol is chlorobutanol. 

55 8. A method according to claim 2 wherein the 
vehicle is the cellulose derivative methylcel- 
lulose or hydroxypropyl cellulose. 
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Revendlcations 

Revendlcations pour tes Etats contractants 
suhrants: BE* CH, DE, FR, GB, IT, U, LU, NU SE 

1. Utilisation d'un compose qui active les recep- 
teurs de polypeptide intestinal k action vaso- 
motrice des giandes lacrymales auxiliaires et 
qui est choisi dans le groupe comprenant Is 
polypeptide intestinal k action vaso-motrice, la 
secretine, le glucagon et leurs precurseurs, 
derives, analogues et fragments actifs, pour la 
preparation d'un medicament propre a stimuler 
la secretion de liquide iacrymal chez les hu- 
mains et d'autres animaux lorsqu'il est admi- 
nistre topiquement k la surface oculaire. 

2. Utilisation seion la revendication 1, dans la- 
quelle ledit medicament (a) est adapte pour 
Tinjection du compose dans le film Iacrymal au 
moyen d'un syst&me k pompe-catheter; ou (b> 
est un dispositif k liberation selective propre k 
mettre ladite surface oculaire en contact avec 
le compose; ou (c) comprend ledit compose 
en association avec des lentiHes de contact; ou 
(d) est constitue par des gouttes ou par un gel. 
une pommade ou un liposome contenant ledit 
compose. 

3. Preparation pharmaceutique. comprenant un 
stabilisant oculaire et au moins un compose 
qui active les recepteurs de polypeptide intes- 
tinal a action vaso-motrice des glances lacry- 
males auxiliaires et qui est choisi dans le grou- 
pe comprenant le polypeptide intestinal k ac- 
tion vaso-motrice, la secretine, le glucagon et 
leurs precurseurs, derives, analogues et frag- 
ments actifs. 

4. Preparation selon la revendication 3, compre- 
nant en outre un vehicuie ophtalmique physio- 
logiquement compatible, choisi par exemple 
parmi les polyethers. les polyvinyles, les deri- 
ves cellulosiques, les derives du petrole, les 
polymfcres de I'acide acrylique, les graisses 
animales, les graisses vegetales, les glycosa- 
minoglucanes et les polysaccharides. 

5- Preparation selon la revendication 3 t dans la- 
quelle ledit compose est le polypeptide Intesti- 
nal k action vaso-motrice et ledit stabilisant 
comprend le chlorobutanol, la preparation 
contenant en outre un vehicuie ophtalmique 
physiologiquement compatible comprenant de 
22,0 k 43,0 mmole/l de potassium, de 29,0 k 
50,0 mmole/l de bicarbonate, de 130,0 k 140,0 
mmole/l de sodium et de 118.0 k 136.5 
mmole/l de chlorure. 



6- Preparation uniquement propre a I'administra- 
tion ophtalmique topique a Pexclusion de Tad- 
ministration orale ou parenteraie, laqueile com- 
position comprend au moins un compose qui 

5 active les recepteurs de polypeptide intestinal 

k action vaso-motrice des giandes lacrymales 
auxiliaires et qui est choisi dans le groupe 
comprenant le polypeptide intestinal & action 
vaso-motrice, la secretine, le glucagon et leurs 

10 precurseurs, derives, analogues et fragments 
actifs; et un excipient acceptable sur le plan 
ophtalmique pour ce compose. 

7. Preparation selon la revendication 6 sous la 
75 forme d'un gel, d'une pommade, d'un iipoec 

me. de gouttes, d'une solution pour injection 
au moyen d'une pompe-catheter, d'un disposi- 
tif k liberation selective ou d'une lentille de 
contact portant ledit compose. 

20 

a Preparation selon la revendication 3, dans la- 
queile le stabilisant est un alcool. 

a. Preparation selon la revendication &, dans la- 
25 quelle I'afcocrt est le cWorobutanoJ. 

10- Preparation selon la revendication 4, dans la- 
queile le vehicuie est ie derive cetlulosique 
methylcellulose ou hydroxypropyteeHutose. 

30 

Revendlcations pour PEtat contractant suivant 
AT 

1. Procede de confection d'une preparation phar- 
35 maceutique comprenant un stabilisant ophtal- 
mique et au moins un compose qui active les 
recepteurs de polypeptide intestinal k action 
vaso-motrice des giandes lacrymales auxiliai- 
res et qui est choisi dans le groupe compre- 

40 nant le polypeptide intestinal a action vasomo- 
trice, la secretine, le glucagon et leurs precur- 
seurs, derives, analogues et fragments actifs, 
lequel procede consiste k mettre le compose 
en association avec le stabilisant ophtalmique 

45 et avec un excipient acceptable sur le plan 
ophtalmologique. 

2. Procede selon la revendication 1, dans lequel 
la preparation comprend en outre un vehicuie 

so ophtalmique physiologiquement compatible, 
choisi par exemple parmi les polyethers, les 
polyvinyles, les derives cellulosiques, les deri- 
ves du petrole, les polymeres de I'acide acryli- 
que, les graisses animales, les graisses v6ge- 

55 tales, les glycosaminoglucanes et les polysac- 
charides. 

3- Procede selon la revendication 1 , dans lequel 
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ledit compost est le polypeptide intestinal h 
action vaso-motrice et ledit stabilisant com- 
prend du chlorobutanol, la preparation cove- 
nant en outre un vghicule ophtalmique physio- 
logiquement compatible comprenant de 22,0 & 
43,0 mmole/l de potassium, de 29.0 a 50,0 
mmole/l de bicarbonate, de 130,0 h 140,0 
mmoJeA de sodium et de 118,0 a 136.5 
mmole/l de chlorure. 

4. Proc6d6 de confection d'une preparation uni- 
quement propre & Padminisfration ophtalmique 
topique & I'exclusion de ('administration orale 
ou parentSrale, laquelle composition comprend 
au moins un compost qui active les recep- 
teurs de polypeptide intestinal a action vaso- 
motrice des glandes lacrymales auxiliaires et 
qui est choisi dans le groupe comprenant le 
polypeptide intestinal h action vaso-motrice, la 
secretine, le glucagon et teurs precurseurs, 
d&rivgs, analogues et fragments actifs; et un 
excipient acceptable sur le plan ophtalmique 
pour ce compose; lequel procede consiste a 
mettre le compose en association avec Pexci- 
pient acceptable sur le plan ophtalmique. 

5. Procede selon la revendication 4, dans lequel 
la preparation est sous la forme d'un gel, d'une 
pommade, d'un liposome, de gouttes, d'une 
solution pour injection au moyen d'une pompe- 
catheter, d'un dispositif k liberation selective 
ou d'une lentille de contact portant ledit com- 
pose. 

6. Procede selon la revendication 1, dans lequel 
le stabilisant est un alcool. 

7. Procedd selon la revendication 6, dans lequel 
i'aicool est le chlorobutanol. 

8. Procede selon la revendication 2, dans lequel 
le vehicule est le derive cellulosique methylcel- 
lulose ou hydroxypropylcellulose. 

PatentansprUche 

PatentansprUche fUr folgende Vertragsstaaten: 
BE, CH, DE, PR, QB, IT, U, LU, NL, SE 

1. Verwendung einer Verbindung, die vasoaktive 
intestinaie Peptidrezeptoren akzessorischer 
TranendrUsen aktiviert und aus der aus vaso- 
aktivem intestinalem Peptid. Sekretin und Glu- 
cagon und deren aktiven Vorstufen, Derivaten, 
Analogons und Fragmenten bestehenden 
Gruppe ausgewahlt ist, zur Herstellung eines 
Medikaments zur Stimulierung der TrSnenflOs- 
sigkeitssefcretion in menschlichen und tieri- 
schen Lebewesen bei topischer Verabreichung 



auf die Augenoberflache. 

2. Verwendung nach Anspruch 1, bei der das 
Medikament a) geeignet ist fiir eine Infusion 

5 der Verbindung in den Tranenfilm mittels eines 

Pump-Katheter-Systems oder b) eine Selektiv- 
freisetzungseinrichtung zum Kontaktieren der 
Augenoberflache mit der Verbindung ist Oder 
c).die Verbindung in Assoziation mit Kontaktlin- 

10 sen umfaBt oder d> Tropfen oder ein GeK eine 

Salbe oder ein Liposom. die Verbindung ent- 
haltend, umfaBt. 

a Pharmazeutische Zubereitung, bestehend aus 
rs einem ophthalmischen Konservierungsmittel 
und zumindest einer Verbindung, die vasoakti- 
ve intestinaie Peptidrezeptoren akzessorischer 
TranendrUsen aktiviert und aus der aus vaso- 
aktivem intestinalem Peptid, Sekretin und Glu- 
20 cagon und deren aktiven Vorstufen, Derivaten, 
Analogons und Fragmenten bestehenden 
Gruppe ausgewahlt ist 

4. Zubereitung nach Anspruch 3. ferner beste- , 
25 hend aus einem physiologisch kompatibten 

ophthalmischen Bindemitteh zum Beispiel ei- 
nes aus Polyethern, Poryvinylen, CeHulosederi- 
vaten, Erdolderivaten, Porymeren der Acryl- 
saure, tierischen Fetten, pflanzlichen Fetten, 
30 Glycosaminoglycanen und Polysaccharides 

5. Zubereitung nach Anspruch 3, bei der die Ver- 
bindung vasoaktives intestinales Peptid ist und 
das Konservierungsmittel Chlorobutanol urn- 

35 faflt, wobei die Zubereitung feiner ein physiok> w . 
gisch kompatibles ophthalmisches Bindemittel 
umfa/Jt, das von 22,0 bis 43,0 mmol/l Kalium, 
von 29,0 bis 50,0 mmol/l Bicarbonat, von 130,0 
bis 140,0 mmol/l Natrium und von 118,0 bis 

40 136,5 mmoi/l Chlorid enthalt. 

6. Zubereitung, geeignet fOr rtur topische ophthal- 
mische Verabreichung unter AusschluB von 
oraler und injizierbarer Verabreichung, welche 

45 Zusammensetzung zumindest eine Verbin- 

dung, die vasoaktive intestinaie Peptidrezepto- 
ren akzessorischer TranendrUsen aktiviert und 
aus der aus vasoaktivem intestinalem Peptid, 
Sekretin und Glucagon und deren aktiven Vor- 

50 stufen, Derivaten, Analogons und Fragmenten 
bestehenden Gruppen ausgewahlt ist, und 
hierfUr einen ophthalmisch akzeptablen TrSger 
umfaflt 

55 7. Zubereitung nach Anspruch 6 in Form eines 
Gels, einer Salbe, eines Liposoms, von Trop- 
fen, einer Losung fOr eine Infusion mittels ei- 
nes Pumpkatheters, einer Selektivfreisetzungsr 
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einrichtung Oder einer Kontaktlinse. die Verbin- 
dung tragend. 

8. Zubereitung nach Anspruch 3, bei der das 
Konservierungsmittel ein Alkohol ist. 

9- Zubereitung nach Anspruch 8, bei der der Al- 
kohol Chlorobutanol ist 

10. Zubereitung nach Anspruch 4, bei der das 
Bindemittel das Cellulosederivat Methylcellulo- 
se Oder Hydroxypropylcellulose ist 

Patentanrpruche fUr folgenden Vertragsstaat 
AT 

1. Verfahren zur Herstellung einer pharmazeuti- 
schen Zubereitung, bestehend aus einem opht- 
halmischen Konservierungsmittel und zumin- 
dest einer Verbindung, die vasoaktive intestina- 
le Peptidrezeptoren akzessorischer TrSnendrO- 
sen aktiviert und aus der aus vasoaktivem inte- 
stinalem Peptid, Sekretin und Glucagon und 
deren aktfven Vorstufen, Derivaten, Analogons 
und Fragmenten bestehsnden Gruppe ausge- 
wahlt ist, welches Verfahmn darin besteht, dad 
die Verbindung mit dem ophthalmischen Kon- 
servierungsmittel und einem ophthalmologisch 
akzeptablen TrSger in Assoziation gebracht 
wird. 

2. Verfahren nach Anspruch 1, bei dem die Zube- 
reitung ferner ein physiologisch kompatibles 
ophthalmisches Bindemittel, zum Beispiel ei- 
nes aus Polyethem, Polyvinylen, Cellulosederi- 
vaten, Erd6Iderivaten t Polymeren der Acryl- 
sMure, tierischen Fetten, pflanzlichen Fetten. 
Glycosaminoglycanen und Polysacchariden 
umfaflt 

3. Verfahren nach Anspruch 1, bei dem die Ver- 
bindung vasoaktives intestinales Peptid ist und 
das Konservierungsmittel Chlorobutanol um- 
fafit, wobei die Zubereitung femer ein physiolo- 
gisch kompatibles ophthalmisches Bindemittel 
umfaflt das von 22,0 bis 43,0 mmol/l Kalium, 
von 29,0 bis 50,0 mmol/l Bicarbonat, von 130,0 
bis 140,0 mmol/l Natrium und von 118,0 bis 
136.5 mmol/l Chlorid enthait 

4. Verfahren zum Herstellen einer Zubereitung, 
geeignet fUr nur topische ophthalmische Ver- 
abreichung unter AusschluB von oraler und inji- 
zierbarer Verabreichung, welche Zusammen- 
setzung zumindest eine Verbindung, die vaso- 
aktive intestinale Peptidrezeptoren akzessori- 
scher TrSnendrOsen aktiviert und aus der aus 
vasoaktivem intestinalem Peptid, Sekretin und 



Glucagon und deren aktiven Vorstufen, Deriva- 
ten, Analogons und Fragmenten bestehenden 
Gruppen ausgewahlt ist, und hierfGr einen 
ophthalmisch akzeptablen TrSger umfafit, wel- 
5 ches Verfahren darin besteht,da£ die Verbin- 

dung mit dem ophthalmischen akzeptablen 
Trager in Assoziation- gebracht wird. 

5. Verfahren nach Anspruch 4, mit der Zuberei- 
w tung in Form eines Gels, einer Salbe, eines 

Liposoms, von Tropfen. einer Losung fur eine 
Infusion mittels eines Pumpkatheters. einer Se- 
lektivfreisetzungseinrichtungoder einer Kontakt- 
linse, die Verbindung tragend, 

15 

6. Verfahren nach Anspruch 1, bei dem das Kon- 
servierungsmittel ein Alkohol ist 

7. Verfahren nach Anspruch 6, bei dem der Alko- 
20 hoi Chlorobutanol 1st. 

8. Verfahren nach Anspruch 2, bei dem das Bin- 
demittel das Ceilufosederivat MethylceHuIose 
Oder Hydroxypropylcellulose ist. 

25 
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